described, has already gained interest of aquaculturists. The feeding regimes of this new fish have been inadequately studied, including the effect of probiotic substances such as kefir. Information regarding the enzyme producing intestinal bacteria, their source and their effect on fish digestion and metabolism is limited. Can et al. (2012) studied the effects of different dosage of kefir with different durations (2-month and 3-month treatment) on growth performances and antioxidant system of Coruh trout. In the wake of the above-mentioned studies, we examined the effects of dietary kefir with different concentrations on digestive and liver enzymes activities and glucose level of Coruh trout, which is a new species for aquaculture (Başçınar et al. 2010) . In addition, the presently reported study was also conducted to investigate the relevant physiological changes.
The experiments were conducted at the Aquaculture Department of the Recep Tayyip Erdoğan University Faculty of Fisheries, Rize, Turkey. The fish (n = 90, 9.0 ± 0.1 g, mean ± standard error of the mean) were equally stocked into 12 tanks (50 L), and fed for 12 weeks. There were three replicate tanks per treatment and the flow rate was 30 L · min -1 . The intake water temperature was 11.4 ± 2.2°C. The values of pH and dissolved oxygen were 7.93 ± 0.18 (7.71-8.19 ) and 7.83 ± 1.32 (6.15-10.01) mg · L -1 , respectively. The photoperiod was not regulated (regional autumn natural cycle). The fish were fed with 3% feeding rate of body weight three times a day. The kefir contents of the diet 1, diet 2, and diet 3 were 10 g · kg −1 , 20 g · kg −1 and 40 g · kg −1 , respectively. No kefir was added to control diet.
Kefir grains were isolated and identified in our laboratory. The lactic acid bacteria isolated from kefir grains were identified as Lactobacillus helveticus and Leuconostoc mesenteroides, and the yeasts are identified as Kluyveromyces marxianus and Pichia fermentans. They were propagated at 4°C for 24 h. Raw milk, obtained from a special dairy farm was heated to 90°C for 10 min in a water bath, before cooling down to inoculation temperature. The heat-treated milk was inoculated with 5% (v/w) kefir grains and incubated at 22°C for 20 h (Güven et al. 2003) . Then kefir was mixed with commercial trout feed (45% crude protein, 19% crude lipids, 3% crude cellulose, 12% moist, and 13% ash) (Bioaqua, Pınar Yem, Turkey, Standard extruded trout feed) and then feed was covered with fish oil by spray drying (32 mL fish oil per kg of feed).
For enumeration of the microorganisms present in the kefir preparations, a 25 mL kefir sample was diluted with 225 mL peptone water (Oxoid Ltd., Hampshire, UK) and combined uniformly in a vortex mixer. Subsequent serial dilutions were prepared and viable numbers of the microorganisms were counted using the pour-plate technique. Samples were plated on dextrose agar (Oxoid, CM139) for yeasts and on Mann Rogosa Sharpe (MRS) agar (Merck, Germany) for lactic acid bacteria.
Blood was collected from the caudal vein using sterile disposable plastic syringe with an 18-gauge needle.
Serum was obtained by blood centrifugation at 3000 rpm for 15 min. The samples were kept at 4°C and -80°C for determination of ALT-, AST-, LDH-, lipase-, and amylase activities and glucose level. All parameters were analyzed by Roche Cobas Mira Plus Chemistry Analyzer (Roche Diagnostics Ltd. W Sussex, UK), with colorimetric methods with commercial kits (Sigma Diagnostics, Madrid, Spain).
The results are given as mean ± standard error of the mean. Differences among dietary treatments for enzymatic values were compared by one-way ANOVA followed by Kruskal-Wallis multiple range test. All tests were performed using SPSS 15.0 software.
The experimental procedures were approved by the Animal Care Committee of the Faculty of Veterinary Medicine, Fırat University, Turkey.
Changes of ALT-, AST-, LDH-, lipase-, and amylase activities and glucose levels of Coruh trout, Salmo coruhensis, are shown in Fig. 1 . The results of the presently reported study indicated that AST and LDH activity in Fig. 1 . Changes of ALT-, AST-, LDH-, lipase-, and amylase activities and glucose levels of Coruh trout, Salmo coruhensis, cultured with four feeding regimes (kefirsupplemented diet 10, 20, and 40 g · kg -1 fish body mass) over 120 days the blood increased when Coruh trout were fed diets: 2, 3, and 4. ALT activity in blood decreased in Coruh trout fed diet 3 and diet 4 compared to control diet, but the differences were not significant statistically (Fig. 1a) . Amylase and lipase activity in the blood decreased in all treatment groups, except for diet 2. The lowest amylase activity was observed in Coruh trout fed diet 3 (Fig. 1b) . On the other hand, the highest glucose level was observed in Coruh trout fed diet 1 (P < 0.05) (Fig. 1c) . The quantities of lactic acid bacteria (Lactobacillus spp.) lactic streptococci, and yeasts were determined as 1.0 × 10 8 , 2 x 10 -7 , and 3 × 10 7 CFU · mL -1 , respectively. Determination of enzyme activity plays a key role in monitoring fish health (Satheeshkumar et al. 2012) . Serum biochemistry can be influenced by biotic and abiotic factors (Jawad et al. 2004 ). Scholl et al. (2006) suggests that damage of the liver and muscle tissues by an excessive stress causes the appearance of AST, ALT, GGT, and LDH in the serum. Probiotics are likely to enhance the health status of fish. Can et al. (2012) reported that kefir plays an antioxidant role and its effectiveness depends on dosage and time of application in Coruh trout.
The knowledge on the presence and levels of digestive enzymes is important for rapid and efficient growth rates in aquaculture due to digestion and absorption of nutrients and status of these enzymes can be changed by feed and feed additives (Srichanun et al. 2012) . Supplementation of the diet with a probiotic provides bacteria to survive passage through the intestinal tract (Fuller 1992 ). Microorganisms and their enzymes are important in the digestion process (Munilla-Moran et al. 1990) due to increasing total enzyme activity of the gut (Ziaei-Nejad et al. 2006) . Suzer et al. (2008) reported that an increase in activities of digestive enzymes was observed in gilthead seabream, Sparus aurata L., larvae treated with probiotic, Lactobacillus spp. In the presently reported study, however, amylase and lipase activities in all treatment groups were not significantly different. But kefir could have a different mechanism that help digestion independent of digestion enzymes, because some authors reported that kefir plays an important role in digestion (Hertzler and Clancy 2003, Anonymous 2013) .
Glucose as an indicator of stress and plasma glucose concentration is commonly used to measure the fish welfare, reflecting different functional systems for farmed fish (Turnbull et al. 2005) . Under stressful rearing conditions, glucose level increases in the fish blood. For example, plasma glucose increased in Atlantic salmon, Salmo salar L., after 7 days without food (Bell et al. 2002) . ElRhman et al. (2009) found that glucose level in plasma increased in Nile tilapia, Oreochromis niloticus (L.), when two strains of bacteria (Micrococcus luteus and Pseudomonas spp.) were added to fish feed. On the contrary, the presently reported study showed that the kefir decreased the level of serum glucose. Bacteria in kefir may improve the glucose level through inhibiting the production of several mediators such as reactive oxygen metabolites (ROMs) and cytokine, which are responsible for the destruction of pancreatic cells. Additionally, it may lower glucose level due to decrease in the intestinal absorption of carbohydrates through increasing the acarbose (AC) effect (Harisa et al. 2009 ).
AST, ALT, and LDH enzymes are abundant in liver (Vaglio and Landriscina 1999) and activities of these enzymes increase when some organs (liver, spleen, muscle, or kidney) are damaged. AST-, ALT-, and LDH activities decreased significantly in plasma of Nile tilapia, Oreochromis niloticus, when two strains of probiotic bacteria (Micrococcus luteus and Pseudomonas spp.) were added to fish feed (El-Rhman et al. 2009 ). On the other hand, in another study, the serum aspartate aminotransferase and alanine aminotransferase levels significantly increased when the fish were fed with Lactobacillus plantarum-, Lactobacillus acidophilus-, or Saccharomyces cerevisiae-supplemented diet in olive flounder, Paralichthys olivaceus (Temminck et Schlegel, 1846) (see Harikrishnan et al. 2011) . Similarly, in the presently reported study, the levels of AST, LDH, and ALT increased insignificantly in the fish plasma. It can be concluded that kefir could increased stress and caused a higher enzyme activity. This study represents data on the status of the digestive and liver enzymes (amylase, lipase, glucose, AST, ALT, and LDH) of Coruh trout fed diets containing different levels of kefir. Our results indicate that the digestive and liver enzyme activities were insignificantly affected by quantitative changes in dietary kefir. We expect that this information will help to explain the effect of kefir on the enzyme activities and will improve health status of fish in order to reach a maximum production capacity in aquaculture. Further studies are needed, however, to investigate the role of kefir supplementation on the liver and digestive enzyme physiology and the nutrient utilization in fish.
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